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Abstract: This first exploratory study on the seed physiology of Acer trautvetteri, a broadleaved tree found in Caucasia and northern
Turkey, demonstrated that A. trautvetteri seeds exhibit physiological dormancy and require about 3 months of chilling for complete
dormancy loss. Germination percentages significantly increased with the chilling duration and were 38.67%, 76.00%, and 96.00%
after 1, 2, and 3 months of chilling, respectively. Moreover, while the seeds can be safely dried to at least 10% moisture content,
reducing the moisture content to 3% killed all the seeds. Acer species exhibit different seed characteristics in terms of seed dormancy
existence and desiccation sensitivity. This research showed that A. trautvetteri is one of the Acer species the seeds of which have
seed dormancy and are desiccation tolerant.
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Acer trautvetteri Medv.’nin Tohumlar›nda Dormansinin Derinli¤i
ve Kurumaya Karﬂ› Duyarl›l›k
Özet: Acer trautvetteri Türkiye ve Kafkasya’da yay›l›ﬂ gösteren do¤al yaprakl› a¤aç türlerinden biridir. Türün tohum fizyolojisi
üzerine yap›lan bu ilk çal›ﬂma göstermiﬂtir ki türün tohumunda fizyolojik dormansi bulunmakta ve dormansinin giderilebilmesi için
yaklaﬂ›k üç ay katlamaya al›nmas› gerekmektedir. Çimlenme yüzdesi, katlama süresine ba¤l› olarak önemli oranda artm›ﬂt›r. Bir, iki
ve üç ay so¤uk iﬂlemden sonra çimlenme yüzdeleri s›ras›yla % 38.67, % 76.00, ve % 96.00 olarak gerçekleﬂmiﬂtir. Tohum en az
% 10 neme kadar güvenle kurutulabilmektedir. Tohumun nem içeri¤i % 3’e indi¤inde bütün tohumlar canl›l›¤›n› kaybetmiﬂtir.
Akçaa¤aç türleri tohum dormansisinin varl›¤› ve kurumaya karﬂ› duyarl›l›k bak›m›ndan farkl›l›klar göstermektedir. Bu araﬂt›rma, A.
trautvetteri‘nin tohum dormansisi bulunan ve tohumlar› kurumaya karﬂ› toleransl› olan Akçaa¤aç türlerinden biri oldu¤unu
göstermiﬂtir.
Anahtar Sözcükler: Acer trautvetteri, tohum fizyolojisi, dormansi, katlama

Introduction
Found in Caucasia and northern Turkey, Acer
trautvetteri Medv., the Caucasian maple, is a native
broadleaved shade-tolerant tree that prefers a moist cool
climate. The tree, which grows up to 25 m in height and
90 cm in diameter (Yaltırık, 1971; Browicz, 1988) and is
found from 100 to 2100 m above sea level (Yaltırık,
1970), has ornamental value because of its beautiful
foliage and interesting crown shape.
One prevalent seed characteristic of temperate tree
species is seed dormancy; however, whereas most Acer
species – including A. campestre, A. monspessulanum, A.
opalus, A. platanoides, A. pseudoplatanus, A. glabrum, A.
ginnala, A. cincinatum, and A. palmatum (Tóth and

Garrett, 1989; Suszka et al.., 1996; Piotto and Di Noi,
2003; Zasada and Strong, 2006) – exhibit dormancy,
some others, like A. rubrum and A. saccharinum, require
no pretreatment for germination (Ellis et al., 1985; ISTA,
1996).
The response of a seed to drying and storage,
generally expressed by the terms ‘orthodox’ (desiccation
tolerant) and ‘recalcitrant’ (desiccation sensitive)
(Roberts, 1973), is generally similar among the seeds of
member species of the same genus. However, Acer
species show different seed characteristics in response to
desiccation (Hong and Ellis, 1996): some that have high
moisture content at dispersal (e.g., A. pseudoplatanus,
and A. saccharinum) are recalcitrant, whereas most
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others (e.g., A. campestre, A. platanoides, and A.
pensylvanicum) are orthodox and can be dried and stored
(Suszka et al., 1996; Greggains et al., 2000; Connor and
Bonner, 2001; Bourgoin and Simpson, 2004).
This present exploratory study represents the first
examination so far of the similarities and inconsistencies
in seed physiology between A. trautvetteri and other Acer
species. The purpose of the study was to examine the
dormancy, depth of dormancy, and desiccation tolerance
in A. trautvetteri seeds.

Materials and Methods
The seeds were collected from the ground in Ataköy,
Tirebolu, Giresun (750 m, 40º49'24'' N, 38º53'10'' E),
northeastern Turkey, on November 14, 2004 (Figure 1).
Subsequently, in the laboratory, the pericarps were
discarded manually and the moisture content (MC) of the
seeds was determined by the low temperature oven
method, specifically, 17 h at 104 ± 1 ºC (ISTA, 1996).
MC was expressed as a percentage of the fresh seed
weight and the 1000-seed weight was measured on 8
replications of 100 seeds.

Experiment 1: To test for the existence and depth of
seed dormancy in A. trautvetteri, the fresh seeds were
chilled (naked stratification) on 2 layers of filter paper in
petri dishes for 1-, 2-, and 3-month periods at 3 ± 1 ºC.
After the chilling period, a germination test was applied
at 15 ºC on 2 layers of filter paper in petri dishes.
Nonchilled seeds were also tested at 15 ºC to observe
their germination ability; 150 (3 × 50) seeds were used
for each germination test.
Experiment 2: To check the seeds’ desiccation
tolerance, their MC was reduced to 35%, 10%, and 3%
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Germination Parameters: The decisive factors used in
detecting the depth of dormancy and desiccation
tolerance in the seeds of A. trautvetteri were germination
percentage (GP) and mean germination time (MGT). MGT
was measured as the number of weeks for the
germination tests at 3 °C. GP and MGT were calculated
according to following formulae:

GP (%) =

Σni x100
N

GP(%): Germination percentage
ni: Number of germinants on the inspecting day i
N: Total number of incubated seeds for a test

MGT =

Σ(ti.ni)
Σni

(Bewley and Black, 1994)

MGT: Mean germination time

ti: Number of weeks from the beginning of the test
ni: Number of germinants recorded on week t(i).
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Germinants were recorded once a week at 3 ± 1 ºC
and at 4-day intervals at 15 ºC. Seeds were judged to be
germinant when their radicals protruded 5 mm and
showed geotropism.

Results from the experiments were analyzed by oneway ANOVA. GP values were transformed by arcsine
square root prior to analyses to normalize error
distribution. Groups of optimal treatments were
identified using Duncan’s new multiple range test.
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in a desiccator, and they were stored in the refrigerator
(3 ± 1 ºC) in sealed containers for 2 months, after which
germination tests were carried out at 3 ± 1 ºC. Fresh, not
dried and stored, seeds were also tested at 3 ± 1 ºC as a
control.

SEA

Figure 1. The distribution of Acer trautvetteri (Browicz, 1988).
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Results
The length of the samaras and seed was found to be
about 40-50 mm and 10 mm, respectively (Figure 2).
The 1000-seed weight without samaras was 164.13 g at
49.35% MC. The seeds of A. trautvetteri showed epigeal
germination.
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Figure 3. The effect of chilling on GP (the dark area represents the
chilling period).
Figure 2. The seed and germinants of A. trautvetteri.

Experiment 1:
In this experiment, 10% of the fresh nonchilled seeds
germinated at 15 °C.
As Figure 3 shows, 1 month of chilling was not
enough to break dormancy: only 38.67% of the seeds
were able to germinate. During the chilling period, no
germination took place (Figure 3).
After 2 months of chilling, the GP doubled to 76%
but was still insufficient for complete dormancy removal.
During the chilling period, 32% of the seeds germinated,
but after 2 months some seeds were still dormant.
Three months of chilling fully broke dormancy: the GP
reached 96%, although all germination occurred during
the chilling period. All the treatments (1, 2, and 3 months
of chilling) were significantly different at P = 0.01.

Experiment 2:
In the second experiment (desiccation+2 month
storage), reducing the moisture content to 3% killed all
the seeds: no germination took place.

The other 3 conditions – fresh (not dried and stored)
seeds, seeds at 35% MC, and seeds at 10% MC –
produced similar results for germination (no statistical
differences) but differed in terms of mean germination
time. Specifically, dried seeds (at both 35% MC and 10%
MC) germinated much more quickly than fresh seeds, but
there were also statistical differences between the dried
seed groups: germination at 35% MC was faster than at
10% MC (Table 1).

Discussion
The results of this study show that fresh seeds of A.
trautvetteri undergo deep physiological dormancy and
need about 3 months of chilling for complete dormancy
removal. They also indicate that the seed is desiccation
tolerant and can be safely dried to at least 10% MC.
Moreover, drying the seed shortened the chilling
requirement by about 3 to 4 weeks.

Table 1. The effect of drying on GP and MGT *.
Two Months of Storage
Fresh Seeds
35% MC

10% MC

3% MC

GP (%)

96.00 a

90.67 a

93.33 a

0.00

MGT (week)

10.22 c

6.38 a

7.28 b

---

* Values followed by the same letter are not significantly different at P = 0.01 on the Duncan
test.
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Since the samaras were collected from the ground on
November 14, 20-25 days after falling, the seeds had
presumably been exposed to natural chilling in the field,
which, as has been observed for the oriental beechnut
(Yılmaz, 2005), apparently decreased the chilling
requirement in the laboratory by a couple of weeks.
Drying also shortened MGT by about 3 to 4 weeks,
just as lowering MC to air dry conditions shortened MGT
by about 2 weeks in Fagus orientalis (Yılmaz, 2005) and
by 2 weeks (Muller et al., 1999) and 3 to 4 weeks
(Thomsen, 1997) in Fagus sylvatica. Shorter
pretreatment for a few weeks after the drying-storage
process was also observed in A. platanoides and A.
pseudoplatanus (Suszka et al., 1996).
Thus, the seeds of A. trautvetteri showed similarities
to the seeds of A. platanoides (Suszka et al., 1996) in
terms of dormancy, dormancy depth, and desiccation
tolerance. However, even though the tree is closely
related to A. pseudoplatanus (Browicz, 1988), its seeds
behaved differently from the desiccation sensitive A.
pseudoplatanus seeds.

The recommended moisture content during storage
for A. platanoides seeds is 8%-11% MC (Suszka et al.,
1996), while the minimum tolerable moisture content is
6% (Hong and Ellis, 1990). The suggested storage MC
for A. negundo is 7%-8% (Cram and Worden, 1979).
Given that a moisture content of 3% killed all the A.
trautvetteri seeds, further research is needed to fully
understand the optimum MC during seed storage.
Nevertheless, it appears that the recommendations for A.
platanoides seeds can be safely used in the meantime.
The method of chilling dormant seeds at controlled
moisture content, used increasingly for both conifer and
broadleaved trees (Muller and Bonnet-Masimbert, 1989;
Jones and Gosling, 1994; Suszka et al., 1996; Yılmaz,
2005), may provide favorable prechilling pretreatment
for the seed of A. trautvetteri. Such chilling at controlled
hydration, preventing pregermination during the chilling
period and allowing storage of the chilled nondormant
seeds, may provide further understanding of the seed
physiology of the species.
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